Heat shock protects HCT116 and H460 cells from TRAIL-induced apoptosis.
Heat shock proteins have been shown to protect cells from a variety of stressful conditions, including hyperthermia, oxidative and DNA damage, serum withdrawal, and a variety of chemicals. HSP27, HSP70, and HSP90 have been shown to downregulate different aspects of apoptosome assembly. TRAIL is a member of the TNF family of ligands and is a promising anti-cancer agent. It has been shown to be nontoxic to most normal cell types, while it is a potent killer of many different cancer cells. TRAIL engages both the receptor-mediated (extrinsic) and the mitochondria-initiated (intrinsic) cascades. We tested whether heat shock affects TRAIL-induced apoptosis in different cancer cells. TRAIL treatment does not induce HSP27, HSP70, or HSP90 levels. Nonetheless, when treated with TRAIL for 3 h after release from heat shock, the human colon cancer cell line HCT116 is protected from apoptosis whereas the human colon cancer cell line SW480 is not. This pattern is consistent with the previously observed behavior of HCT116 as Type II cells that depend on mitochondrial signaling and SW480 as Type I, whose TRAIL-induced death is not sensitive to inhibition of caspase 9. Moreover, the failure of heat shock to protect SW480 cells is not due to a lack of HSP70 or HSP90 upregulation. HSP70 and HSP90 are induced 3 h after release from heat shock, whereas HSP27 is induced much later. Thus, the observed protective effect against TRAIL is probably due to the anti-apoptotic effects of HSP70 and HSP90. These results further illustrate interactions between TRAIL receptor signaling and the intrinsic cell death pathway and have practical implications for the potential use of TRAIL and hyperthermia in cancer therapy.